(Received for publication May 10, 2004) In our continuing search for anticancer agents from the rhizosphere microflora of Sonoran desert plants1-3), an EtOAc extract of Paraphaeosphaeria quadriseptata, a fungus inhabiting the rhizosphere of the Christmas cactus, Opuntia leptocaulis DC. (Cactaceae), exhibited significant cytotoxicity against several human cancer cell lines. Cytotoxicity-guided fractionation afforded monocillin I (1) as the only active compound of this extract. Monocillin I has previously been isolated from the fungus Monocillium nordinii4,5), and the related resorcylic acid lactones, radicicol (monorden A) (2) and monocillins II-V have been encountered in Cylindrocarpon radicicola6), Penicillium luteo-aurantium7), Diheterosporia chlamydosporia8), Pochonia chlamydosporia var. catenulata9), Humicola fuscoatra NRRL 2298010), and Humicola sp. F0-294211,12), Although terrestrial fungi of the genus Paraphaeosphaeria have not been investigated previously for secondary metabolites, two 10-membered macrolides, modiolides A and B, and a linear pentaketide, modiolin, have been recently encountered in a marine-derived Paraphaeosphaeria sp. N-11913) . In this report, we briefly describe the isolation of monocillin I (1) from P. quadriseptata, our studies on optimization of its production, and cytotoxic activities of 1 and its structural analogs 3-6 obtained by chemical derivatization of 1.
Materials and Methods

General Experimental Procedures
Physical CH2Cl2: acetone (3:2) (250ml), CH2Cl2: acetone (1:4) (250ml), and finally with MeOH (250ml). Twenty four fractions (50ml each) were collected (F1-F24) of which fractions F7-F17 were found to be cytotoxic. Fractions F7-F17 were combined and further fractionated on silica gel (13.0g) by elution with CH2Cl2 followed by increasing amounts of MeOH in CH2Cl2. Fractions eluted with 0.5% MeOH in CH2Cl2 were found to be cytotoxic and these fractions were combined and evaporated to yield monocillin I (1) (521mg).
13C NMR) were consistent with literature values4).
Cultivation in Liquid Media and Extraction
A slant culture of P. quadriseptata grown on PDA was used to inoculate 500-ml Erlenmeyer flasks containing Methylation of Monocillin I the disappearance of the starting material (30 minutes), the reaction mixture was filtered and the filtrate was evaporated under reduced pressure to obtain the crude product which was separated on preparative TLC (silica gel) using CH2Cl2
(triple elution) to yield 3 (3.9mg) and 4 (1.2mg). under the conditions as described in "Materials and Methods". Peak 6. monocillin I; peaks 1-5 and 7-10 (unidentified). 
Results and Discussion
Bioassay-guided fractionation of the cytotoxic EtOAc extract of P. quadriseptata cultured in PDA (solid medium) yielded monocillin I (1) (96.5mg/1000ml of PDA) as the only cytotoxic constituent. Monocillin I showed selective cytotoxicity against the human cancer cell lines (NCI-H460, MCF-7, SF-268, and MIA Pa Ca-2) compared with the normal human fibroblast cell line, WI-38 (Table 1) . This selective cytotoxicity of 1 together with the reported biological activities and clinical potential of its closely related analog, radicicol (2)15,16), prompted us to subject monocillin I and its analogs to more extensive in vitro and in vivo biological evaluation which required the development of an efficient method for large-scale production of monocillin I. Thus studies on optimization of its production by P. quadriseptata in different liquid media over varying time intervals were undertaken. The fungus was cultured in each of the four media, cultures neutralized to pH 7 with NaOH or HCl, extracted with EtOAc after 10, 15, and 20 days, and the resulting EtOAc extracts analyzed by HPLC for the content of monocillin I (1) as described in 
